The Heavy Ion Spectrometer System (HISS) relies upon superconducting coils of cryostable, pool boiling design to provide a maximum particle bending field of 3 tesla. This paper describes the cryogenic facility including helium refrigeration, gas management, liquid nitrogen system, and the overall control strategy.
Introduction
The HISS facility was conceived in the mid 1970's; construction was completed in early 1980, and after a one year shakedown period (7000 hours) the facility is operating smoothly. Full field has yet to be achieved because of operational requirements. Measured strains in the coil support cylinders at 2.0 tesla field agree with calculations. The load on the supports is 100 kg at 3 Tesla.
The cryogenic system for the series flow pool boiling coils consists of a charge leads feedthrough vessel, a Claude cycle helium refrigerator, and a liquid nitrogen system to provide heat intercepts on the coil support cylinders. The leads feedthrough vessel doubles as a liquid reservoir with a capacity of 600 liters. Coil capacity is 500 liters. Many modes of operation exist-4 basic cooldown phases, 3 circuit options at the magnet and 3 practical refrigeration options during steady state operation have emerged as useful. 
